Different roles of two groEL homologues in methylotrophic utiliser of dichloromethane Methylorubrum extorquens DM4.
The genome of methylotrophic bacteria Methylorubrum extorquens DM4 contains two homologous groESL operons encoding the 60-kDa and 10-kDa subunits of GroE heat shock chaperones with highly similar amino acid sequences. To test a possible functional redundancy of corresponding GroEL proteins we attempted to disrupt the groEL1 and groEL2 genes. Despite the large number of recombinants analysed and the gentle culture conditions the groEL1-lacking mutant was not constructed suggesting that the loss of GroEL1 was lethal for cells. At the same time the ∆groEL2 strain was viable and varied from the wild-type by increased sensitivity to acid, salt and desiccation stresses as well as by the impaired growth with a toxic halogenated compound-dichloromethane (DCM). The evaluation of activity of putative PgroE1 and PgroE2 promoters using the reporter gene of green fluorescent protein (GFP) showed that the expression of groESL1 operon greatly prevails (about two orders of magnitude) over those of groESL2 under all tested conditions. However the above promoters demonstrated differential regulation in response to stresses. The expression from PgroE1 was heat-inducible, while the activity of PgroE2 was upregulated upon acid shock and cultivation with DCM. Based on these results we conclude that the highly conservative groESL1 operon (old locus tags METDI5839-5840) encodes the housekeeping chaperone essential for fundamental cellular processes. On the contrary the second pair of paralogues (METDI4129-4130) is dispensable, but corresponding GroE2 chaperone promotes the tolerance to acid and salt stresses, in particular, during the growth with DCM.